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1 
This invention relates to adhesive sheets or 
tapes comprising backings presenting nonfibrous 
surfaces with normally tacky pressure-sensitive 
adhesives united thereto. This application is a 
continuation in part of out copending applica- 
tion Ser. No. 514,724 filed December 17, 1943, 
now abandoned. 
Articles of this type bave been known for 
solne rime and pressure-sensitive adhesive sheets 
comprising regenerated cellulose ("celloPhane") 
backings and rubber-resin-type pressure-sensi- 
tive adhesives have found a wide variety of 
uses. lubber-resin adhesives, however, bave 
certain disadvantages, i. e., they age poorly upon 
exposure to heat and ultraviolet light, and pos- 
sess a strong tendency to darken as a result of 
such treatment. Furthermore, their high suscep- 
tibility to organic solvents, and extremely 
drophobic properties interfere with their lasting 
application to surfaces which are even slightly 
moist or damp. Regenerated cellulose, on the 
other hand, is extremely moisture-sensitive. 
deed, so incompatible are the extremely lydro- 
phobic rubber-resin type adhesives with the ex- 
tremely hydrophylic regenerated cellulose sheet- 
ings that their combination in an adhesive tape 
requ!res the application of an intermediate 
primer coat to rentier the tape commercially 
usable. 
Recent research, however, bas produced radi- 
cally new types of prssure-sensitive adhesives, 
devoid of the majoritYof the disadvantages in- 
herent in rubber-resin adhesive compositions. 
Examples of such adhesives are the polyvinyl 
acetal adhesives disclosed in U.-S. appllcation 
Serial No. 503,534, lïled September 23, 1943 by 
Nelson et al., the butadiene-vinyl copolymer ad- 
hesives disclosed in U. S. application Serial No. 
508,069, lïled October 28, 1943 by Pike et al., both 
now abandoned and other adhesives that may 
be mentioned. Such adhesives may be combined 
with synthetic non-fibrous backings as, for ex- 
ample, çegenerated cellulose, vinyl polymers, eth- 
yl cellulose, rubber derivatives, and other com- 
mercially available films. The film selected de- 
pends upon its compatibility with the adhesive, 
and combinations of pressure-sensitive adhesives 
and the sYntheti c backings mentiened are pos- 
sible wlich are so highly compatible thateven 
under the most rigid conditions of service it is un- 
necessary to use an intermediate primer coating 
to prevent offsetting of the adhesive from the 
backing. 
In spite of this inherent advantage, little use 
bas been ruade of these hlghly affinltive comblna- 

tions prior to the instant invention. Para- 
doxically, the reason for tlis resides in the ex- 
tremely great affinity of such backingsand ad- 
hesives for each other. Whenever a normally 
5 adhesive coating is applied to a highly com- 
patible film backing and the resulting tape 
rolled or stacked up, "freezing" occurs between 
the adhesive united to the backing of one layer 
of tape and the backlng of the adjacent layer 
10 of tape, in the absence of some means to preverft 
it. When "freezing" occurs, unwinding of the 
tape or the removal of one layer from another in 
general and subsequent successful use is impos- 
sible. 
-1, According to the instant invention, there is 
provided an adhesive tape or sheet which includes 
in combination a film backing presenting a non- 
fibrous surface having a highly compatible pres- 
sure-sensitive adhesive united directly, thereto, 
20 and an adhesive-repellent coating or film which 
serres when a plurality of layers of tape or sheet 
are in superposed relation to prevent "freezing" 
or permanent Joinder of one layer of tape to the 
other. In the preferred embodiment of the in- 
25 vention, there is united to a nonfibrous film back- 
ing on the surface thereof opposite that to which 
the adhesive ts applied, a thin film or coating 
of an adhesive-repellent material which ls com- 
patible with the backing but quite incompatible 
30 with the adhesive. Depending upon the material 
used, the film is applied to the nonfibrous back- 
ing by solvent spreading or heat lamination Or 
both either belote or after the adhesïve is 
Plied to the opposite surface of the-backing 
35 and belote the resultant product ts wound or 
stacked up. Obviously any other suitable meth- 
ods of applying the adhesive-repellent film or 
coating to the backing will suffice. 
By way of defining the adhesive-repellent coat- 
40 ing or film, it is one that P0ssesses little or no 
affinity for the adhesive. To state it dïfférently, 
the adhesive-repellent c0ating or film is one to 
wlich the normally tacky and pressúre-sensitive 
mass will adhere but slightly because of incom- 
45 patibility. Tlis property is the prime require- 
ment for the adhesive-repellent film or coat. 
Flexibility and good anchorage to the nonfibrous 
film backing are likewise necessary. Trans- 
parency also is a factor where that property is 
desired in the finished tape or sheet. V¢here 
incompatibility with the adhesive and good an- 
chorage fo the highly affinitive backing are diffi- 
cult to obtain in one substance, a suitable ad- 
hesive-repellent coat may tnclude  combination 
Of an adhestve-tncompatible component and a 
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component compatible with the bacMng. Such 
combinations may be included in one chemica.1 
compound or copolymer, two or more different 
substances in colloidal dispersion, or in other 
chemical or physical combinations. 
Cellulose esters and ethers have proven quite 
satisfactory as adhesive-repellent coats in 
hesive tapes or sheets employing adhesives con- 
taining, as the film forming constituent, poly « 
vinyl acetals, polyvinyl ethers, glue, and similar 10 
types of pressure-sensitive adhesives anchored in- - 
timately to backings with whîch .they are highly 
compatible. Thus, nitrocellu!ose mY be used as 
an adhesive-repellent on a backing of regener- 
ated cellulose to which one or another of the 
above adhesives is applied. If desired, the nitro- 
cellulose repellent coating may contain a sma!l 
amount of a suitable plasticizer such as a mod 
ified glycerol-phthalic anhydride resin, and a 
trace of wax. Thin films of these coatings are 
preferably applied by heat to the surface of the 
backing opposed to the adhesive. 
Cellulose acetate heat laminated in extremely 
rhin  sheëts as an adhesive-repellent film or coat 
to 0thervse adhesive-compatible backings gives 
ery good results. In addition to the adhesives 
mentioned, this material is also satisfactory vith 
adhesives containing rubber, synthetic rubber, 
and other types of synthetic pressure-sensitive 
adhesives used in conjunction with a backing 
highly compatible with such adhesives. 
Methyl cellulose makes an excellent adhesive- 
rePellent and can be anchored to a variety .of 
backing raaterials by an agglutinant such as 
polyvinyl alcohol, casen and glue. Batisfactory 
tapes may be ruade using a 4% aque0us solution 
containing .equal parts by weight of high vis- 
cosity methyl cellulose and high viscosity poly- 
vinyl alcohol. 
Adhesive-repellent films or coats :may also be 
raade from acrylic poiymers .such as methyl 
methacrylate, methyl acrylate, and other acry- 
lates and methacrylates. These preferably are 
app!ied from aqueous emulsions..:est_ result_s 
on 'cellophane" were obtained usig an emul- 45 
sion of a coP01ymer comprising large!y methyl 
methacry!ate in. combination with a s_uflt_cient 
amoxt of polyvinyl alcohol to effect nch0 rage 
of the methacrylate to the backing. Good 
vinding from a roll was oserved where tese 50 
separator costs faced normally _tacking adhesi(es 
of the po!Fnyl acetate, polyvinyl cetal, e. g- 
polyvinyl butyral, and related types. 
Fait repellency to vnyl polymer and a.lkyd 
type adhesives may be obtained by using as a 55 
separat0r coat butadiene copoymers, preferably 
the commercial dispersions of copolymers of 
butadiene and Styrene, or acrylonitrile such as 
I-Iycar latices OS10, OS20 and .OR (produced in 
this country by the I-Iydrocabon Chemical and 60 
Rubber company of Akron, Ohio). 
In some instances if may be desirable to apply 
ttïe dhesive-repellent coating directly to a non 
flbr0us adhesive backing. In such cases a result 
s0mewh simflar t0 that heretoore desCrïbed 65 
maY be obtained by using an interliner having 
ts surface Which lies .adjacent the adhesive of 
onë 1.aYer of tape treated with an adhesive-re- 
pellent coating. 
There are given below spechîc examPleS of 7O 
arious tyPes of adhesives and adhesive-repel- 
lents suitable for coating on a celophan e or a 
régenerated celulesè backing in accordance with 
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te backing is o te order o %  1  o.s. per 
square yard. ".e repellent wic .s coated on 
the opposite surface of the backing is of the or- 
der of /» of an oz. per square yard down to a 
5 minimum weight per square yard which will give 
a continuous coating. 
ADHESIVE MASSES 
Type A: 
Parts by weight 
Polyvinyl isobutyl ether (intrinsic vis- - 
cosity range 3 to 3/2) .............. 500 
Polyvinyl isobutyl ether (intrinsic vis- 
cosity range .4 to .8) ................ 215 
15 Plasticizing agent .................... 150.. 
TacMfying resin ..................... I00 : 
Of necessity the plasticizing agent and the 
tackifying resin are compatible with the other 
ingredients of the mass. By way of example 
20 there is suggested as a suitable plasticizing 
agent, voEhite mineral off, and as suitable tackify- 
ing resins the glycerol, glycol, mixed glycerol- 
glycol, or methyl esters of hydrogenated rosin. 
25 Type B: 
Parts by weight 
Polyvinyl isopropyl ether (intrinsic vis- 
cosity 11) _ ...................... 100 
Plastcizing agent 20 
Here, tco, as in the .case of the adesive Of 
Type A, and of the adtiesives to follow, it is es- 
sential that the-plasticing agent and the tacki- 
35 îying resin be compatible with the.other ingred- 
lents in the mass. The saine and simflar pla- 
ticizing agents and tackifying resins raay be used 
as in the Type A adhesive, and in addition there 
may also be used as a tackifying agent, the lower 
40 alkyl esters of.hydrogenated rosin having a raelt 
ing point below 25 ° C., for example, met!?-yl ester 
of hydrogenated rosin. For .lower .visco.sity 
ethers, the tackifying resins and plasticizig 
agents could be used in smal!er :pr0P0tions. 
Type C: 
Parts by weight 
FolFehyl acrylate (plasticity .25 to-28 
millimeters as measured on a ,Scott 
plastimeter with a 2 gr. perler .and 
under a compressional oad of 10 lbs. 
at !00 ° C. ïor 5 minutes)«--,-,-- .80 
Polyvinyl ëhyl Cther  .(in. rinsiç viccosity 
2.2 fo 2.8)_--«..- .... --.-.. ...... ____ i0 
Tackifying resin --- ..... ----:--- 0 
Suitable tackifying resins are those suggested 
in connection with the adhesveof Type A. 
TyPe D: 
Parts =by .weight 
Polyvinyl butyral (hydroxyl cqntent 
approx. 10%, viscosity 65 to 100 cen- 
tipoises z) .... ---- .... :----= ..... .160 
Polyvinyl butyral (hydrqxyl conent 
approx. 20%, viscosity 20 fo 30 cen- 
tipoises z) ................. - ....... 80 
Plasticizing agent .......- ............ 320 
TackifYing resin .... . ............ --- 320 
 Viscosiy measured in 5% solutlon4n.alcohol 
ing 99.5% ehyl alcohol and 0.5% benzene. ' 
By way of example, there is s=uggested as =a 
compatible plasticizing agent for this mass, castor 

the invention. Preferably th e vÇight of adhe- off, and as a .compat[ble.tackifying resin, glycerol 
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ADI-IESIVE -I%EPELLENTS 
A few suggested adhesive ïepellents whlch have 
been round fo woïk successfully with varions of 
the foregoing adhesive masses are as follows. The 
Parts givën are all on a weight basis. 
Example I 
A solution is prepared by dissolving 30 parts of 
polyvinyl acetate (softening point approximately 
90 ° F., viscosity 1.0-1.5 centipeises) in î0 parts 
acetone and î0 parts toluene. A second solution 
. which is an agglutinant solution is prepared by 
dissolving 14 Parts of polyvinyl alcohol (î5% 
hydrolized, viscosity approximately 50 centipoises 
measured in 4% aqueous solution) in 43 parts 
water and 43 parts ethyl alcohol. The polyvinyl 
acetate solution is added in desiïed pïopoïtions 
te the polyvinyl alcohol solution, with agitation 
fo effect emulsiflcation. 
This polyvinyl acetate-polyvinyl alcohol ïepel- 
lent was found fo perform successfully with the 
vaïious adhesive masses described in the follow- 
ing ïatios: 
Ratio of ,polyvinyl acetate 
fo polyvinyl alcohol 
Type A (po]yvinyl isobutyl ether)__ 1:2 
Type B (polyvinyl isopropyl ether) __ 1: 2, 2:1 
Type C (polyethyl acrylate) ....... 1:2, 1:1,2:1 
Type D (polyvinyl butyral) ......... 1: 2, 1:1, 2:1 3O 
In all examples, the ratios given compare the 
weights of the respective materials which are 
present in the adhesive-repellent mixture. 
Example 2 35 
 A solution-is prepared by dissolving 15 parts 
of po]yvinyl butyral (hydroxal content î%, 
trinsic viscosity 1.2) in 25.5 parts ethyl alcohol 
and 59.5 oarts toluene. This solution is mixed 
with the polyvinyl alcohol solution of EXample 1 40 
in proportions to obtain the desired workable 
ratios. This repellent performed successfully 
with the variousadhesive masses as follows: 
Ratio of polyvinyl butyral 45 
te polyvinyl alcohol 
Type A .......................... 1:2,2:1 
Type B .......................... 1:2, 2:1 
Type C .......................... 1:2, 1:1, 2:1 
Example 3 5O 
A solution is prepared by dissolving 20 parts 
Vinyllte VIVICH (an interpolymer com.prising 86 % 
vinyl chloride, 13% vinyl acetate and 1% maleic 
anhydride, molecular weight 55,000 by the osmotic 55 
method, intrinsic viscosity 0.53 at 20 ° C.) in 16 
parts acetone and 64 parts toluene. This solution 
is mixed with the polyvinyl alcohol solution of 
Example 1 in proportions fo give the desired work- 
able ratios. This repellent performed success- 
ïully with the various adhesive masses as fol- 
Iows: 
Ratio of "Vinylite" fo 
polyvinyl alcohol 
Type A .......................... 1:2,2:1 65 
Type B .......................... 1:2,2:1 
TyPe C .......................... 1:2, 1:1,2:1 
Type D .......................... 1:2, 1:1, 2:1 
ExampZe 4 
A solution is prepared by dissolving 15 parts of 
cellulose acetate (acetyl content 54-55 %, viscosity 
25 to 50 centipoises) in 85 parts acetone and 50 

tions to obtain the desired workable ratios. This 
repellent performed successfully with the varlous 
adhesive masses as follows: 
Ratio of cellulose acetate 
te polyvinyl alcohol 
Type A .................................. 1:2 
Type B .................................. 1:2 
Type C .................................. 1:2 
l0 Example 5 
A 6% solution of methyl cellulose (methoxy 
content 29-32%, viscosity approximately 100 
centipoise measured in 2% aqueous solution) in 
water and a 6 % solution of carboxy methyl cellu- 
]5 lose (ammonium salt, carboxy-methyl content 
0.7 %, viscosity 400 fo 600 centipoises measured in 
2% aqueous solution) in water are mixed te ob- 
tain the desired workable ratios. The repellent 
performed successfully with the various adheslve 
20 masses as follows: 
Ratio of methyl cellulose fo 
carboxy methyl cellulose 
Type A .............................. I:i, 2:1 
Type B .............................. 1:1,2:1 
Type C .............................. I:i, 2:1 
Example 6 
A 6 % solution of methyl cellulose in water and 
a 20% solution in water of a good bide glue hav- 
ing a gel strength of 40 fo 180 are mixed together 
te obtain the desired workable ratios. This type 
of repellent must be applied warm to the backing. 
ït performs successflly as an adhesive-repellent 
With the various adhesive masses as follows: 
Ratio of methyl cellulose to glue 
Type A .................................. 1:2 
Type B .................................. 1:2 
Type C .................................. 1:2 
Type D .................................. 1:1 
Examp,le 7 
A 6% solution of methyl cellulose in water and 
a 10% solution in water of a commeïcial casein 
glue are mixed fo obtain the desired workable 
ratios. A minimum amount oP ammonium hy- 
droxide is added te insuïe that the casein goes 
completely in solution. This mixtuïe Performs 
successfully as an adhesive-repellent with the 
various adhesive masses as follows: 
Ratio of methyl cellulose fo casein 
Type A .................................. 1:2 
TyPe B ................................... 1:2 
Type D .................................. 1:1 
Example 8 
A 6% solution of methyl cellulose in water 
mixed with the polyvinyl alcohol solution of Ex- 
ample 1 in proportions giving a ratio of 1 part 
6O methyl cellulose fo 2 parts polyvinyl alcohol, and 
a ratio of 1 part methyl cellulose to I part poly- 
vinyl alcohol, produces an adhesive-repellent 
which performs successfully with the Type D 
adhesive mass. 
Example 9 
Polyethyl acrylate emulsion mixid wlt a solu- 
tion of casein in proportions sufficient te give a 
ratio o.f 1 part polyethyl acrylate fo 1 part casein 
70 produces an adhesive-repellent which performs 
successfully with the Type D adhesive mass. 
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parts teluene. This solution was mixed with the The polyvinyl alcohol solution of .Example 1 
polyvinyl alcohol solution of Example 1 inpropor- 7 wlll itself perform successfully as an adheive- 



lèiëïlet ïV:itli- he TP A afld the Te 
eiVë masses. 
e ratio o£ repellént fo agglutinànt-  
adhesie-repellen shod be one which in the 
finhed tape w.ill provide an adhesive-repellent 
that wiil neither strip £rom the backing under 
the action of the adhesive nor strip the adhive 
from the backing when the tape is unrolled. 
Both polyvinyl ethers and lyvinyl acetals 
are polymers which cludë i the recurring it, 
one yl group, one sUbstitutional radic«l :nd 
1-2 eher linkgs, joining said subs.tituinal 
radical.  said vinyl 'oup. ccordingly both 
oï- these types of compounds are c0mprehended 
wherever mention is ruade herein of this géneval 
classof compounds. 
e-invenon hs beên describ in its pré  
feed form and mny modfficatibns thereof are  
induded . wihin its spiit. If Will be underst0od 
therefore that e invention is lhnited only 
he prior art and he scoPe of the appended 
clas. In ths coection if should be nord 
tht. çhe clas refer fo an "adhesive shéë," 
is tem shall be constued as includ alSd 
an aesive tape. 
We claire: 
1. A normally cky pressure-sensitive adhe- 
slYC, shZ: c0mprisg a pëe-sensitiVë 
hêslVC h:ving,- as: ene' of. ïts bsic cbnstitUents; a 
aëäl: sèt6cd: from. l6flp consisifig  of 
v.i-F1 ethers polyvin9l agetals, and polYëthY1: 
aëFlatë;: i:t d-iretly:on.one-surface df: fidx 
ibl..Snflb0s bacEing  film, aAd:a flexible 
hesivërépéllént m: unid: onto the othr gur « 
face of sid backing,, such adhesive repellent fl 
c9rising about one hdred parts by weight 
of a material selected from the group consting 
of metyl cei]hiòse and cellulose acetate; and 
tout fiy fo two undred par by weight of an 
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